. Velocity and temperature profdes were found to differ significantly from the steady-flow case.
Also, friction factor and heat transfer coefficients were considerably different than indicated by steady-flow correlations.
A literature survey showed that several investigations have been conducted for flows with a sudden change in cross-sectional area.
Examples involve steady unidirectional flow over a backward facing step [5] [6] [7] [8] and flow through a sudden contraction in a channel [9-111.
These results showed higher friction factor as compared to a uniform geometry under similar flow conditions. It should be noted that for oscillating flows the inlet and outlet planes are switched at the appropriate time step so that a flow reversal is implemented numerically. 
RESULTS

AND DISCUSSION
Tables I and II list some of the cases computed by Hashim [12] for the geometry of Fig. l(a) . These cases cover wide ranges of ( (Fig. 2, 180°t o 360°), the reeirculation zone disappears completely (sudden contraction). During flow reversal (180°to 360°), a similar l_enomenon occurs in the reverse direction.
For another case, C2 of Table II (plots not shown can be an order of magnitude larger than the corresponding quasisteady value. The differences between the instantaneous friction factor and the corresponding quasi-steady one are larger to the right of the step (which occurs at x/S = 0); the differences also increased with either Re,,_ or Va. HEAT TRANSFER COEFFICIENT - Figure  5 shows the Also, it can be seen that "area-change" effects are noticeable at the 
